INTRODUCTION
Musculoskeletal disorders (MSDs) in the workplace have a huge impact, emerging as a growing problem in our modern societies; [1] they represent the second largest cause of short-term or temporary work disability after the common cold. [2] Work-related musculoskeletal disorders (WMSDs) are responsible for morbidity in many working populations and are known as an important occupational problem with increasing compensation and health costs, reduced productivity, and lower quality of life. [3] WMSDs are characterized as multifactorial. [4] WMSDs are also reported to cause lost work time or absenteeism, increase work restriction, transfer to another job, [5, 6] or disability than any other group of diseases [7] [8] [9] with a considerable economic toll on the individual, the organization and the society as a whole. [10] Findings of scientific research have identified physical, [11] psychosocial/ organizational, [12] [13] [14] and individual [15] occupational "risk factors" for the development of WMSDs. These studies have measured the levels of a variety of factors across a range of occupations at different levels of risk, and investigated their associations with the incidence (or prevalence) of MSDs for the populations concerned. [16, 17] Moreover, WMSD is the most expensive form of work disability. [18, 19] It was estimated that the cost of WMSD was approximately 215 billion dollars in 1995 in the United States; 26 billion Canadian dollars in 1998 in Canada, and 38 billion Euros in 2002 in Germany. [20] India has been battling with conventional public health problems such as communicable diseases, malnutrition, high rate of population growth, and inadequate medical care, apart from the occupational health problems.
[21] MSD is one of the major occupational health problems in India and estimates have shown that MSD contributes to about 40% of all costs toward the treatment of work-related injuries. [22] Health care profession is known to be at high risk for WMSDs. [23] [24] [25] Health care professionals are reported to be vulnerable to sustaining musculoskeletal disorders during the course of their work routine. [26] It is estimated that almost one-third of all cases of sick leave among health care workers are related to MSDs. [27] Even in developed countries, it appears that WMSDs among health care providers are under-reported. [28] In developing countries such as India it is much negligible. Studies of WMSDs among health care providers have mainly focused on physicians, dentists, physical therapists, lab technicians, and nurses. [29] [30] [31] Back, neck, shoulder, and knee problems are the most common complaints among medical, dental, and nursing personnel. [32] [33] [34] Most of the previous studies on WMSDs among health care workers were limited to any one of the professional groups such as nurses, physical therapists, dentists, and others. This study compared the prevalence and distribution of WMSDs among five different groups of health care professionals working in a tertiary care hospital in Chennai, India. It also evaluated multiple risk factors that contribute to the development of WMSDs and identified the high-risk group.
MATERIALS AND METHODS
It was a cross-sectional study conducted among dentists, laboratory technicians, nurses, physicians, and physiotherapists of various clinical departments in a tertiary care hospital in Chennai, from January to June 2013. A nonprobability sampling as convenient to the investigators was employed after obtaining ethical clearance from the Institutional Ethical Committee.
In all the above-mentioned categories of professionals, clinicians and clinician-cum-academicians with willingness to take part in the study were included as study participants. The health care professionals who are purely academicians, those with current musculoskeletal trauma and those who refused to participate were excluded from the study.
Face-to-face interviews as well as observational analysis of various tasks were employed. Different combinations of validated and standardized questionnaires were used for collecting different types of data. Section-A is a general questionnaire on details of demography, medical and occupational history, diet pattern, lifestyle, and personal habits. It also includes questions to determine if the symptoms were work related. Section-B is a questionnaire that gathers information about workstation and nature of various tasks. Section-C is a rating scale to identify job risk factors based on worker perceptions about various conditions and tasks that may contribute to the development of work-related musculoskeletal disorders, by a scoring method using an ordinal scale of 0-10. Section-D is the Nordic Musculoskeletal Questionnaire (NMQ), a standardized screening and surveillance tool to find out the body regions affected by musculoskeletal symptoms. In this study, it was used to identify the high-risk group for different body regions.
Data descriptives were derived. Univariate analysis compared the demographic variables of the participants with work-related factors. Job risk factors among the different subgroups were analyzed using independent sample t-test for continuous variables, and Chi-square test for nominal or ordinal variables and odds ratio has been reported considering null hypothesis to be significant if P value is <0.05, which is the level of significance. Data analysis was carried out using the software R 3.0.1 version.
RESULTS
The mean age, height, weight, and body mass index of all respondents were 32.5 ± 8.1 years, 1.6 ± 0.1 m, 66.5 ± 13.4 kg, and 24.9 ± 4.3, respectively. The total years of work experience and total working hours per week was found to be 8.6 ± 8.1 years and 48 ± 4 h, respectively. The summary of descriptive information of all respondents is presented in Table 1 . This study population contains 64.3% (41.4% male and 58.6% female) of exclusive clinical practitioners and 35.7% of those who are both clinicians as well as academicians. Among all, 68.5% of the participants were married. Only 3.6% participants were smokers and 8.6% were alcholics, which is a negligible portion. Of all, 35% were involved in other types of physical activities such as sports, exercises, and yoga routinely, whereas only 12.2% take part in recreational activities out of working schedule. In this study population, 61.4% of the participants work in a single-shift duty of 8 h duration, whereas 38.6% work in three shifts, the shift duration being 6 h in the morning, 6 h in the evening and 12 h in the night. Most of the participants (77.1%) work in the same station as there is no job rotation, whereas the rest of them (22.9%) have job rotation once in 3 months or biannually, which is shown in the Figure 1 . Table 2 demonstrates differences between the "with MSDs" group and the "without MSDs"group for age, gender, shift work, years of employment, and work hours per shift. In general, participants in the musculoskeletal complaint group were younger, obese, had lesser years of experience but more working hours per shift, and were exclusively clinicians. There were no statistically significant differences in terms of smoking, alcoholism, and physical or recreational activities between the two groups.
Working in the same position for long period (37.10%), working in awkward and cramped positions (29.20%), and performing the same task over and over (29%) were reported as the highest job risk factors among all participants [ Figure 2 ]. In addition, physiotherapists reported that performing manual orthopedic techniques and assisting patients in gait activities were major risk factors in their profession. Figure 3 shows the highest job risk factors for the different categories. Almost all job risk factors significantly vary among the different groups (P < 0.05).
About half (50.7%) of the participants reported symptoms at least in one part of their bodies, over the past 12 months. Among all the symptoms, low back pain was the highest (45.7%), followed by neck pain (28.5%) and shoulder pain (23.5%), whereas hip/thigh pain (7.1%) and elbow pain (5%) was the least reported, as shown in Figure 4 . Irrespective of regions, body pain during last 12 months was complained by 56% of nurses 55% of physiotherapists, 54% of dentists, 39% of lab technicians and 38% of physicians.
Overall, musculoskeletal pain complained by all participants was 50.7%, and among that 26.4% was found to be of work-related origin. Work-related pain was found to be high in Nurses, Dentists, and Physiotherapists, whereas non-work-related pain was found to be predominant in Physicians and Lab Technicians, as shown in Figure 5 .
DISCUSSION
Prevalence of musculoskeletal disorders varies across occupational groups and over national boundaries. Subjectivity of terms, variations in assessment tools, organizational differences in work settings, and cultural differences in perception, and reporting of pain and disorders are adduced for the variation in rates of WMSDs in different studies. The gender pattern of WMSDs found in this study is similar to the result of most studies. Many previous studies reported a female predominance in the prevalence of musculoskeletal disorders in both the general population [35, 36] and working population. [33, 37] In this study, it was found that female health professionals have 1.9 times higher risk (OR = 1.9) for devoloping MSDs than male health professionals. It was also found that overweight (OR = 2), obese (OR = 1.26) professionals have a greater chance of developing WMSDs. But the age group distribution and work experience reveals that younger age group of <30 years, with <5 years of professional experience) have a greater chance of developing WMSDs, which supports the study findings of Cromie et al., [37] but is opposed to the study by Tinubu et al. [33] It may be due to lack work in single shift (61.4%), which is similar to the result of a previous study by Shafiezadeh et al. [38] This study showed that job rotation (28.2%) may protect from the risk of developing WMSDs. The participants who are involved actively in other physical activities have 1.85 times greater chance of developing WMSDs than those who are not involved in other physical activity. This is in consistence with previous findings. All the above demographic variables in our study were found to be nonsignificant for developing WMSDs as P value was not <0.05 in any of the varaibles.
From this study, an association was found between occupation and prevalence of WMSDs among the health workers. In this current study, we found the WMSDs prevalence to be 26.4%and it is much lesser than a previous study by Emmanuel et al. among tertiary health care workers, in which it was reported as 68.7%. [35] Among all, low back pain (45.7%) was the predominant complaint, followed by neck pain (28.5%), shoulder pain (23.5%), and knee and ankle pain (20%). The least of complaints were reported at wrist (12%), hip/ thigh (7.1%), and elbow (5%), which supports the study results of Emmanuel et al. [35] The highest prevalence of WMSDs found among nurses (55.5%) is similar to a previous study by Karaha et al. [39] who assessed the prevalence and risk factors for low back pain among a variety of Turkish hospital workers, including nurses, physicians, physical therapists, technicians, secretaries, and hospital aides, in which the highest prevalence was reported by nurses (77.1%). Similarly, the studies by Emmanuel et al. [35] and Tinubu et al. [33] found highest WMSDs prevalence among nurses reporting 30.4% and 78%, respectively. Several authors have reported high prevalence of WMSDs among nurses in developed countries. [40, 41] The major complaint from nurses was hip/thigh pain (60%), followed by ankle/feet (55%), and knees (53%). It may be because of working in the same positions for long periods (44.4%), bending or twisitng back in an awkward way (41.7%), and working in awkward or cramped position (63.9%), which were the most perceived job risk factors precipitating WMSDs among the nurses. But this finding is inconsistent with the findings of the study by Tinubu et al. [33] The results obtained in our study indicate not only that the surveyed dentists demonstrated improper working habits but also that they lack basic knowledge of ergonomics. Similar to the results obtained from previous studies, the most frequent MSDs were reported in the shoulder (39.4%), followed by upper back (38.1%), neck (37.5%), and wrist (29.4%). Also, the findings about working position and dentistry reported by Kierklo et al. [42] are consistent with our results. The above-reported region-wise body pain correlates well with job risk factors such as working in the same sitting position (71%), performing the same task over and over (48.4%), and continuing to work while injured (35.5%).
The current study has revealed that assisting patients during gait activities (50%), repetitive tasks (50%), and working in awkward or cramped positions (35%) are the factors perceived by physiotherapists as most likely to limit their capacity to continue working in a physically demanding role. [28, 43] It is also noteworthy that some of these risk factors are inherent to the nature of clinical work of physiotherapy professionals. [44] With respect to the affected body regions, the highest incidence is in the elbow (28.6%) and wrist (23.5%), as most of the physiotherapists use manipulative techniques for longer periods and repetitively. This is followed by neck pain (22.5%) and back pain (18.8%) . This is inconsistent with the findings of a previous study conducted by Salik et al., [28] in which back pain (26%) was the predominant complaint followed by wrist pain (18%). At the same time, it is strongly consistent with the findings of another study (Cromie et al. [37] ), which showed that increased prevalence of wrist/thumb symptoms was associated with the use of mobilization and manipulation techniques. Risk factors pertaining to workload were associated with a higher prevalence of neck and upper limb symptoms, and postural risk factors were associated with a higher prevalence of spinal symptoms.
In the present study, the percentage of symptoms reported by laboratory technicians was low (21.1%), as compared with those obtained by other authors. However, among the studies focusing on laboratory workers, only Kilroy and Dockrell [45] described the global prevalence of MSD symptoms, but they considered the period of the preceding 3 months as against the period of 12 months in the present study. Among this group, shoulder pain (18.2%) was the chief complaint followed by neck pain (17.5%), back pain (15.6%), and wrist pain (11.8%). The major job risk factors were found to be processing an excessive number of samples (14.3%) and working in awkward posutres (10.7%). It may not be negligible, and can be minimized with proper education of laboratory ergonomics.
Compared to the study by Mehrdad et al. [36] as well as to that of other health care professionals in the present study, the MSDs reported by physicians was much lower (18.3%). Elbow pain (28%), back pain (19%), and shoulder and wrist pain (12%) were the main complaints. The major job risk factors of working in the same posture (28%) and treating an excessive number of patients (24%) put together produces a risk of developing WMSDs among physicians. Overall, the prevalence of MSDs among these physicians is similar to the general population, which is 18% for low back pain and 7% for neck pain. The reason for this should be the absence of repetitive and/or strenuous task.
CONCLUSION
A high proportion of health care professionals reported WMSDs at one or the other body region, low back being the most commonly affected area. The occurrence of WMSDs is higher among nurses than other health care professionals followed by physiotherapists and dentists. The laboratory technicians and physicians are the least affected. Working in the same positions for long periods, working in awkward or cramped positions and handling an excessive number of patients or samples in one day were found to be the most commonly reported job risk factors for the development of WMSDs, in this study. Hence this study concludes that among all the health care professionals assessed in this study, nurses were found to be the high-risk group, whereas physicians were found to be at the lowest risk.
The nonprobability sampling method employed in this study prevents generalization of the results. Also, the questionnaire on job risk factors used in this study are self-reported, and hence subjective bias might be there.
We recommend that awareness, education, and training programs on prevention and coping strategies for musculoskeletal disorders be made mandatory for health care professionals especially for the high-risk groups such as nurses, dentists, and physiotherapists not only to reduce the occurrence of WMSDs among them but also to promote efficiency in patient care. An integrated health promotion model should be planned for health care professionals in workplace.
A better planned long-term study eliminating the limitations of the current study, using more quantitative analytical tools may give an accurate estimate of WMSDs and job risk factors with exposure to risk levels among health professionals and thereby, a better means to accurately recommend and implement policies and strategies to combat these risk factors for WMSDs among health care professionals. The future work may be expanded to include other categories of health care professionals as well as other professionals involved in health care industry who are at high risk for WMSDs including ward boys, sanitary workers, emergency personnel, and others.
